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(54) Bgw©£*J0 



(57) ami 

mm wm&am* tvkitmimnzx 

(I ) : (Yl) m Rl (COY2) n , SC (II) : (Y 
1) m R1 (NCO) n atfSC(lll) : (Yl) m R1 (Y 
3) n ©^tlfrT**ft*fb£tt©'i«!J:< <ht> 1 fllcj: 

mLm*&Mt&tooypm;<£'b 1 

<au yi t*. /\oy>s?, -OR2 % -OCO 

R2 m*m.T« Y2 t* x /\pyvHf 4 -OH. -OR 
2 SfSSTo Y3 (i, -OH. -NH2 Xl*-NHR2 

*m?c y4 nayvK^ss-r. ri a. tawe 

ItfSSIHWfc**-. R2 li, g!fg&1 ~2 0©Sgft6]^M 

StF n « 1 ~ 3 (Dmm.*m?» 
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ibxC (i) . (id sifdii) <D^?n&?m&tiz>it 

£ 1 1 Sic J; afiXBt i: * c OHIlc^ L T & -5 C <b £tt 



(Y1) B Rl (COY2) n (|) 

(Yl)„ R1 (NCO) n (ID 
(Yl) m R1 (Y3) n (Ill) 



<IU ffiKSC (I) . (II) Rtf(lll) Y1 li. /\ 
Dy>g?, -OR2. -OCOR2. -oso 
2 R2 . -COY4. -COOR2XI*- (CO)20. 
S^fo Y2 (£. /\py>JS?, -OH. -OR2 . - 
OCOR2 . -OSO2 R2 XI* (-O-) 1/2 £S 
r. Y3 -OH. -NH 2 Xli-NHR2 £-STo 

y4 ;\p>f>ji?=&s-ro ri i*. fi&fasixii* 

tt?nailBlffifli|g1b*K£s JfSSjSHbiKSRS. X(i*tiSs 

sg^at-o r2 ti, mm&i ~2 ooflgfls^^k*^ 
mmmn std). (id rikiii) ro^-ma- 

T**tl*flsdft#» TIB5£ (IV) (V) ©CN-ftl 

Ho 

Y4 -R1 -COY5 (IV) 

fflU S0iB3£ (IV) y4 (£ N /\ P y>^ 

Y4 -R1 -NCO (V) 

ffiU MIBiC (V) Y4 (i. /\ny>JS?*ar. 

[ff3<313] feiMb^Wtf, Tffiit (VI) . (VII) . 
(VIII), (IX). (X) . (XI) . (XII) Stf(XIII)©^ 
n^M3?3l 1 Xt* 2 K!eu«>ft¥*tt* 

8io 

5* (VI) 

[<bi] 




(VI) 



b5!B5£ (VI) R4 . r5 RO-R6 ti. 7)<^ : ?. A 
ay>R?» -N0 2 . -OH. M&;*-ftT^T*>ja- 



K?Xtt«JI6»1 ~1 0flDBBiSas»Mb*JI5**«r. Z 
1 te. -NH 2 . -NHR8. -OHXI*- 

COOH^t, R8 «. WWi-tftT^T *>£^mm®. 

i ~4(Dmf$%imit7kmm*m-?„ mi*, k 2, 3x 
i*4^ato m*. 0. ^mt2^mr. 

SC(VII) 
Hk2] 




wHMCONI) R11, R12ST/R13 t±. 
/\py>J^?, -NO2, -OH. S^*tlTt>Tt<t 

t^ii 1 ~ 1 ocDmimmmikTkmm. x^sis^-tir 

c^T i fc<fc^5?§J&K'fb7ki!t®;£aL.. £+i6W:5t^c[5) 
bTSoTti^U ISoT^Ttxl:^ R14&Z/R 
7k*If.^. S^*tiT^TtJ;t^iRiai ~1 0 

L. SJ&-7T^Tt<tt\ Rl6(t. TklSIS^XliKISSJ 
1~1 0©B&fl35ffllB?{b7k3RS*a-r<, Z2 li. tJ<^ 

-NH 2 . -NHR17. -OHXti-COOH^^ 
to Rl7(i. B^^nTt^Tti^gl^l ~4£DBiS6 

mm.it^mm^m.to xw*. s>K:*>*a-ro mi*. 

1Xti2^a-r„ nli. 0. 1X(i2^a-r= ffiU R 

14. r is&tf r i6^T7k^ji^ tmvm-e&z t*. 

Z2 l*. -NH2. -NHR16. -OHXl*-COOH 
nti. 1Xl*2^a-To 

5t(VIII) 
Mb 3] 




(VII) 



B$fBit(VIII)cf3. M2 li. Fe. RuXl*Os<7)^^ 
«-To X2 li. /\py>Jl^. -OH. -CNXIi-S 
CN^Sto R21~R24|i, Tk^lF.^-. y\P>r>ll?. 
-NO2 . -COOH. -OH. -NH2. -NH 

r25 v m^Sft 1 ~ 1 o<oflia&8seHb7jc3Rg. g»*nr 

^Tt<fet^#]^M<b7j<^g. Xl*1S«3SS*aL. C 
tl6li. SLMC|5|UT** oTtcfet^L. I^oTl^Tt) 
<fc<. A^-P. R21~r24c7)'>^< it— Pt*. -COO 
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H. -OH, -NH2, -NHR25, Xli t°g vVl/«fr 

5t(IX) 
Mb 4] 




(DO 




R 4 ' R 4 ' 



BU§BiC(IX)Ef», M3 (* % Fe. R u XliO s WIIW^S 
To X3 « v /\py>H^ -SO4 . — C I O4 x - 
OH. -CNXli-SCNWT. ntt, 0. 1X1*2 
*Bi-r, R31~R36fi, **B?. /\Py>I?, — N 
O2 , -COOH, -OH. -NH2 * -NHR37 V 

mm. 1 ~ 1 0 «DS§fi6ffim^k7j<ms. ?zmmm<t?kmm. 

<fcf>U r*oT^Tt<t:<, fro. R31~R36©/J>^: 
<<!:*>— Oli. -COOH> -OH, -NH2. — N H 

r37 x xiieu^i/a^SjUK^n^io^st-o r37 

5£ (X) 

Mb 5] 



R* 7 



II. N 




(rJ." — u* — - cn nc- — m* -~nXJ)~ R* 6 




SubBjS (X) M4 Fe, R uXtiO sCDB?^ 
S3". R41~R51ti s 7k*H?s /\Py>gf> —NO 
2, -COOH. -OH, -NH2. — N H R 52 x £X 
0OBga)5)Bl^b7j<«», TfSJKSHbTkigg. X 

t^U S&oTC^T*,*^ fro. R41~R51©'J>3S:< 
<tt— Oti, -COOH, -OH. -NH2. — N H R 
52X(itf 'J v>";Ugfre>S^*l£ 1 O^aTo R52li. 
■&&hT(^TtiJ:(.*lKXB 1 ~4<0BBffifisBeffc*JI5 

it (XI) 
Hb6] 




(XI) 



BUSBS: (XI) M5 li, H 2 . Mg. T i O, VO, 
Mn, Fe, Co. N i> Cu, Zn, GaOH, Ga 
C I , I nC I, Xte, SnO^St". R61~R64 t i s 

TkSRH?-. /\ny>R^ -NO2 . -cooh, -o 

H, -NH2 . -NHR65, }%m&1 ~1 0 Oflgfl&fijijge 
<b**S» HJ£*ftT^Tt£t>5f«£i*<b7ki?lg. X 

t^U I§7t^ItJ:<« fro. R61~R64<D'j>fc< 
Oti, -COOH, -OH, -NH 2 Xti-NH 



(4) 



&ffl 2000-82506 



T t £ ^ttDHK 1 ~ 4 ©IjglifiJ&SHbTkiStS, 3?Ji7?#S£ 
3 (XII) 

Mb 7] 



<xn) 




ftjfHxC (XII) cfx M6 li, H2 . Mg, Zn, N K C 
cu CuXltPd^a-Tc R71~R78(i N **Jl^x M 

U1 ~407';l/Zl*->S, S^lS-nT^Ttxfcl-^^IS 
1 ~1 0£DBgfl6)K^b7j<mS. Xli«^TTtlT^Tt<fc 

^Ttcfc^^S^fbzk^SXli^SS^aL. fro 
Ctl6CD'J>£:< <ht>— Oli, -NH2 - NHR79 X -o 

h xii- c o o h ?m&-£titcy x t: y i>' 

4(7)BgB)5^0Efb7j<^S. Xli^^gcibTK^S^STo 
it(XIII) 

Mb 8] 

0.. /C=Tv /^r\ ,0 



A 5 - N 




H - A s 



(XIII) 



tijfE5t(XIII)tt», A5 li. -NH2 - NHR81, -O 
*m?o R8n*. B&*ftT^Tt£t^iiilt3S1 ~4<D 

8ias)KE5<b7j<*s, x(*^s^@?^b7j<ig«^s-ro 

— *lc«*BBWr * C <b tc J: y ftm^iS>£l£££ U3r « 
JS 1 fr 6 4 ©l^rnfrfcEtt(Mt^WB«-pS*C 4: 



10 0 0 1] 
[0 0 0 2] 

3fcx*j|,:*f-*iS», «ftx*jb4f-lca*r*3'l6«a 

So 

[0003] — -n. wx^.;i/^-*max^.;i/^-(cs 

i0D^®T^*^3 l cm^b^SJS^f'JfflLfc-Sjt*Bm 

lV> K** •> e VJ.X±<tJ£Wc 

[0 0 0 4] K?, K3fc¥Wft<DSilIlC, H^fe^t 
HJX (2, 2' -fcftfy-^/U) ;b^x-i7A (II) 

tfK^snrfcy, a*j»spfl!)iRj±ic*a4*aT > ** 

C tj^aStlTf'S (T. Osa, M. Fuj ihir 
a. Nature. . 264, 349 (1976), B 
rian O' Regan, Michael Grat 
zel. Nature, 353, 736 (1991). 
»M¥ 1 -2 2 0 3 8 0?£{8«) . 
[0 0 0 5] LfrL&tfSs iltie©fe^b^«i3=&7 l c¥ 

T« k- 7 7 = y^ , pt: 0 ;Ur-yxh+->-> : 7> J f>tg<b->7 7 

ffiiCH£Stf*3*»iHHMr*lTC''* (T. Osa, 
M. Fujihira, Nature., 264, 34 
9 (1 9 7 6). 1#B8¥5-1 249 64?£$B«) . 
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©MB/MB*. ->7 7 ->fe^-¥»*+t>5 1 >mfelR 
<, W&/U5 1 =SAfg<*&£a)«lS£JIfg«4, 

[0 0 0 6] 
[0 0 0 7] 

<1> ¥SM*©*H±fc, RStttSfcTSTBSE 

( i ) s (i i) atfd i i)©t"-rti^T»«*n*ib^* 

<D'J>fc< £*, 1 «te«fc*fk3a»»ll4\ .8*<k$a»*«i: 

(Yl) m R1 (COY2) n ( | ) 

(Yl) m R1 (NCO) n (ID 

(Yl) m R1 (Y3) n (Ill) 

SU ffilBSC ( I ) x (II) Slf(lll) Y1 li, /\ 
Dy>I?, -OR2, -OCOR2, -OSO 
2 R2 x -COY4 , -COOR2 3Z.I*— (CO)20^ 
ST. Y2 MPyvSf, -OH, -OR2 „ -O 
COR2 , -OS0 2 R2 X(i (-O-) 1/2 *«r. 
Y3 tf:, -OH, -NH2 Xli-NHR2 *Sf a Y4 

a*. R2 li, tt*tti~2 0<Dffiffia&<b**S, 3f 
[0008] <2> it (I) , (II) StfOll) ©I s 

rti*TS*n*fb$»^ tibjC (iv) tsoj (v) © 

Y4 -R1 -COY5 (IV) 

<iu mass (iv) tp s y4 arjPYS ti v /\py>n^ 

Y4 -r1 -n CO (V) 

iu siibiC (v) y4 ij, /\py>i?«sr. 



R1 (4, gSfflXte^iSffltT), BBfl£ttKfl»kXS« 3f«tt 

[0 0 0 9] <3> fetgfb^%6\ TfBit (VI) , (V 
II) , (VIII), (IX), (X) , (XI), (XII) »tf(XII 
D<Dt^-rtl6^T'S^n«t5§B< 1 >Xtt<2>fcE««> 

[0010] it (VI) 

Mb 9] 

ft 4 R 4 

(VI) 




tuIBSt (VI) tf>, R4 , R5 StfR6 14, tK^H?, /\ 
□ y>J^TF, -NO2, -OH, B^tlT^TtJ:^ 

mmm i ~ i ot7)agffissiM<b*X8, xi4B&3rn.T^ 
&?mmmm^~^ oo)mmmmit*.mmzm?» z 

1 14, -NH 2 , -NHR8, -OHX14- 

COOH?it, R8 g^nT^Tti^EE^ia 
1 ~4c75flgflS)^gg'(b7k^g : ira-ro mt4, 1, 2, 3X 
144^«-T 0 nte, 0, 1X14 2 
it (VII) 

Hbi o] 

R" R" 



R' 4 R ,S N 




WD 



HufBSC(VII) R11, R12SZJR13 li, 7k«H?, 
AP^XS^?, -NO2, -OH, ajg^+lT^TtJ: 
t^iiSfl ~1 0c7)flgfl]5SlgE<b*^S, 57J4B&£*lT 
C^Ttcfct^SlBl^bTkXS^aL, cn6l4Sl,Hc|5] 
L;?$t.Tt.4^U S6-3TUTt.4lS R^ail R 
15t±, *«JR?» B^*nTl^Ttckt^^gj,1 ~1 0 
®flSfl&atBHb*XS« XteB&^tlTl^TtcfcC^fSB, 

1 ~i otT>mmmmit*mm*m.To z 2 it. ^m® 

-NH2, -NHR17, - o H 5?J4- C OO H 

ffli«<b*jR«*»ro xi-i4, st-r^-v^ato mt4, 

13114 2 ^aTo nl4, 0, 1X14 2 fiL, R 

14, R 15&tfR 16^ T7 j<^ ? j.x^(DS-c?S^ <b * » 
Z2 It, -NH 2 , -NHR16 V -OHX14-COOH 
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iC(VIII) 
[it 1 1 1 

X' X' 

\ / 





(vnu 



BUlBiC(VIII)cf", M2 li. Fe> R u Xti O s (DW^^: 
X2 (£. /\ny>H^ -OH. -CNXte-S 
CN^-To R21~R24^ 7k*H^ /\OfVS?. 
-NO2. -COOH> -OH. -NH2 . — N H 

r25, its!i~i owmtommitKmm. mmsnz 

ftSfcfc. atMCl^CT-aooTt J;^U I6oTUTt 
fro. R21~R24©'>)5:< tt,— Oli. -COO 
H. -OH. -NH2 > -N H R253Jl±fcfij->;i / g/3se 

roiflDn~4<D». IMfiSSSHbTkiil. ^(i^SlKec^Tk 

jC(IX) 
[<fc1 2] 

R M 



,36 R» 




(DO 




tu|Hjt(IX)^ v m3 it. Fe x RuXtiOsCDM^a 

To x3 ti N /\prys^ -so 4 . -c i 04 s - 

OH. -CN^J:-SCN^ito n te, 0, 1Xte2 
^§To R31-R36ti N 7j<^?> /\P^>J^?x -N 
O2 x -COOH, -OH. -NH2 > -NHR37 x 

«fcl/>U g£^Tl^T*>cJ:<, R31~R36co^ 
<t*>—-Olt. -COOH, -OH, -NH2. ~NH 
R37^titi'J^l/g^6)M^*+l^1 O^St 0 R 

(X) 

lit^ 3] 



R 47 



R5 '-^^ N — V — CN NC~~ M« — N 



/ \ 





«X) 



tijfBit (X) M4 It. Fe. RuXttOsCgf* 
«"To R41~R51(t N 7)<^T-. /\Pf>gf« -NO 
2 . -COOH. -OH. — N H 2 x -NHR52, j%m 

t>U I§7l^nJ:<> fro. R41~R51a5'>35:< 
ti>— Oli. -COOH. -OH. -NH2 v — N H R 
523Z.lit'J v^UgfreSJK;**!* 1 R52^ 

it (XI) 
Kb 1 4] 




(R M ) , (XI) 
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SulBit (XI) M5 i£ s H 2 , Mg, T i O. VO, 
Mn, Fe, Co, Ni, Cu, Zn, GaOH, Ga 
CI, InCK Xli, S n O^STo R61~r64^ 
7j-C^?, /\Py>IS?, -NO2 \ -COOH, -O 

h, -nh 2 . -nhr65 n mmmi ~i ookb&kr 

l^U i%oTl>nJ:<, fro, R61~R64<E'>£< 
<!:*>— Oli, -COOH, -OH, -NH2X(*-NH 
RSSfrSJltRSn* 1 o^St. R65l±, B&3-*XTl^ 

«{b**«*«r. k, I, m&tfnli, 137Ji2£H 

To 

it (XII) 
Hb1 5] 



(xni 




fiulBit(XM) tf, M6 li, H2 , Mg, Z n, N i , C 
o, CuXtiPd^-To R71~R78ii % 7k*H^ A 

1~1 0<Dfl8lffi&K{t»k3R£, XttB»;!rftTl/>T*»«fc 

t^Tt<t:l^S)S^t;7j<^SXl*^*^S^aL, fro 
C*l6<D'J>£:< Ote, -NH2~NHR79 N -O 

H 5Ut - C O O H Tl^^nft 5m k: 'J -J 

iC(XIII) 

Ubi 6] 

N-A 5 (XIII) 




HUIBiC(XIII)(p, A5 li, -NH2 -NHR81, -O 
H , - C 0 0 H S L < li f U ^jb»-Pit»*h^3S»fll 

^S-Tc R81li, S»**lT^Tt£^jggigi»1 ~4<D 

[001 1] <4> ¥m&ti\ Bftf*>?«5BM3 
< 1 >fr£< 3 ><7X^ftfrlciB«<Dft¥©#«lI-?j;fc 



[001 2 ] < 5 > sjBftssKf fcsat* tiz>-nv> 

ttf LTS'J, §5— tt<*)®I<D— 3frfrBLifB< 

1 >fr6< 4 XD^-rtlfrlclBKtDTt^ftTOTfe^. 

[0013] <6> stMc«*RjiE£»«sn/s— » 

< «b t-^lc^RB^-r ^ c t iz j; y ft^&Ki£££ 
fr&ijIB< 1 >frS< 4 ><D^TftfrlCiSe<Dft¥3gf*^ 
[0 0 14] 

0) , (id atf(iii) ^rnfr-ea^n^b^fia 

©'J>&<<tfc1fIt::<J:S<b3ii!5glS<h, SHb¥i&*ie& 
[0 0 15] -^jS<*^S«- 

tm. <>v^A-'J>, 8MbaKS*A» 

-=r)\/)W SHbffl, SfkS/'J 3 

>, *£tf*tfSti«. Cti6l*1 Sm&TMsEJSLTt 
<fcl^L, 2ffJ-X±£#fJSLT i fc<£l,\, *»^tcfct"T 

14, SijtS^14^a)Se&fr6, IHb^ L-C\, 

[001 6] nag3¥*f*©»**ojBtts mm. 

#J*tf, ¥#f*£D^fre.7d:^S«T^o 
ffl, SfB»lc«fc*«ttXtt*v Sottas* 
T'$oTt<fcl\ &#<DStttf)tl£, iS^SffiliBuIBii 

[0017] -it (i) , (in atf(in) w,vj**ifr 

(Yl) m R1 (COY2) n (| ) 

(Yl)m R 1 (NCO) n (I I) 

(Yl) m R 1 (Y3) n (Ill) 

ffiU huIBiC (I) , (II) Rt>(lll) Y1 li, M 
□ y>JF,?, -OR2, -OCOR2, -OSO 

2 R2 , -COY4 , -COOR2 5?Ji- (CO)20, 
&m?o Y2 li N npyvg^ —OH, -OR2 , - 
OCOR2 , -OS0 2 R2 Xlt (-O-) 1/2 £S 
To Y3 li, -OH, -NH 2 Xli-NHR2 &m?o 



(8) 
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y4 ^ nny>R?**r 0 r 1 tafagL<t±^F 
[ooi8] tuiBit ( i ) Tm-znzit&tyKDMtemt 

LTit, ttTfflft** (1-1-1-49) 2)\ huIBiC 

(id a*ti«<b^*fl!)R#«tLTtt, erwMb** 
(i i- i-i i- 5) a\ tne(iii) ■wwrtistb**© 
mwmtLTit. LXToitsv® an — -i — 1 1 1 -1 

2) jb\ ^ti^PtUKite^tfSti*. 
[0 0 1 9] ^PPRS [CICH2 COOH] • • • 
( I - 1 ) x ^PPT'-tr^/U^P'J K [C I CH2 CO 
CI] • • • ( I - 2) . ^□□Si/fib [CICH 
2 COOCH3] • • • ( I -3) . ^□□IHKx^iU 
[C ICH2 COOC2 H5]- • ( | - 4) . 3-<7 

□ □7Pb°t>I [C I CH2 COOH] ••• (I- 
5) . 3-^pa7nWzi^P'; K [C I (CH) 
2 COCI] • • • ( I - 6) . 3-<7PPynt: 0 7|-> 
K^f/l/ [C I (CH2)2 COOCH3] • • • ( I - 
7) . 2-^PPyPtf:tV^X^;l, [C I (CH 2 )2 

C00C2 h 5 ] • • • (1—8) * A-vnnmm [c 

I (CH2)3 COOOH] ( I - 9) . 4-^P 

P7f'Ji^PUK [CI (CH2)3 COCI] 

(1-10) , 4-^PPll^f/b [CI (CH 2 )3 
COOCH3] • • • (1-11). 

[00 20] 4-^PPSfgpl^;b [C I (CH 2 )3 C 
OOC2 H5] • • • (1-12). 8-^PPTf-^^y 
Yib^P'JK [C I (CH2)7 COC I] ••• (I- 
1 3) . 8-^PP*^$>l^fil/ [C I (CH2)7 
COCH3] • • • (1—14) . 8-^PP^^>i 
Ifib [C I (C H2)7 COC2 H5] - • • (1-1 
5) , 7P^KS [BrCH2 COOH] • • • ( I - 

1 6) . -JU^T^IVOU*) K [B r CH2 COC 
I] • • ■ (1-17). 7n=EWm**)\s [B r CH 

2 COOCH3] • • • ( I - 1 8) . ^PtBBXfib 
[BrCH2 COOC2 H5] • • • (1-19) . 3- 

^P^^Pb'tVi [Br (CH2)2 COOH] • • • 
(I -2 0), 3-7a=E7n¥*-)\,<7UiJ K [B r 
(CH 2 )2 COC I ] • • • (I 2 1) N 

[0021] 3-yn=E7n\Z*>M*m [Br (C 

H2)2 COOC H3] • ' • ( I -2 2) . 3-7P^7 

□ tf^VKl^l/ [B r (CH2)2 COOC2 Hs^] • 

• • ( I - 2 3) . 4-7P^BBf [B r (CH 2 )3 C 
OOH] • • • (I -24) . 4-^P^E^'Jil/^P 
■J K [Br (CH 2 )3 COCI] • • • (1-25), 
4-ya^m^f)\y [Br (CH 2 )3 COOCH 3 ]- 

• • (1-2 6) . 4-? r P : EI8»X*;l, [Br (CH 
2)3 COOC2 H5] • • • (1-27). 8-^P^E* 
<7^ym [B r (CH 2)7 COOH] • • • (1-2 



8) . 8-7PW^y^P'JF [Br (CH2) 
7COCI] ••• (1-29). 8-?n*:*<7$> 
ffi^^/U [Br (C H2)7 COOC H3] • • • (1-3 
0) . 8-^P^^V^X^l/ [Br (CH 2 )7 C 
OOC 2 H5] • • • (1-31). 3-Kf» [I CH 
2 COOH] • • • ( I -3 2) . 

[0 0 2 2] 4-^PPSlfi [4-C I PhCOO 
H] • • • (I -3 3) . 4-^PP^^P'J 
K [4-CIPhCOCI] ••• ( I - 3 4) . 4- 
^□PSSfi^f/b [4-C I PhCOOH3] • • • 

( I - 3 5) . 3-7PtfiIfB [3-BrPhCO 
OH] • • • (I -3 6) . 3-^P : E^> % 7^;l/^P 
'JK [3-BrPhCOCI] ••• (l-37).3 
-^P^EIJS^fil/tS-B r P h COOCH3] • 

• • ( I — 3 8 ) . 4-"3 r P^SelLS» [4-B r P h 
COOH] • • • (I -3 9) . 4-^P^E^>y-<;l/ 
^PUK [4-BrPhCOCI] ••• (I-4 

0) . 4-7P : E$Ifi^f;l/ [4-B r PhCOO 
C H 3] • • • (I -41) . 3-3-K&MK [3- 
I P h COOH] • ■ • ( I -4 2) . 
[0 0 2 3] 4-3— KfiAM [4- I P h COO 

h] . 4-a-KfiJS»»**;b [4- i Phcooc 

H 3 ] . • • ( I -4 4) . 4- WPa^fiW £&* 
M^^;U[4- (C I C H2) P h COOCH3] • • • 
(I -4 5) . 4- (^pp^f;W AO^-fib^ny 
K [4- (C I CH2)PhCOC I] ••• (I-4 
6) . 4- (^PP^fjb) Slf^f/I/ [4- (C 
ICH2)PhCOOCH3]- • • ( I - 4 7) . 4- 
(7P : E>f/b) 'OV-fWP'JK [4- (BrCH 
2)PhCOCI] • • • (l-48).4- (^P^y 
^/U) SACR^^I/ [4- (B r CH 2 )P h COOC 
H3] • • ■ ( I - 4 9) . <Vi/7Vi2-^7PPIf 
il/ [CICH2 CH2 NCO] •■• (ll-l).-fV 
y7Vl3-^PP7i-ib [3-C I PhNCO] • 

• • (11-2) . 

[0024] YV'>7>i4->7PP7iZJb [4-C 
I PhNCO] • • • (11-3) . <Vv7 7 >^3-^ 
P : E7i"Jl/ [3-BrPhNCO] • • • (II- 
4) . ^Vi/7>l4-7Pt7iz;b [4-BrPh 
NCO] • • • (11-5) . 4-^PP-1-7^y- 
;U [C I (CH2)4 OH] • • • (lll-l). 2-^P^ 
X^y-yb [B r CH2 CH2 OH] •••(III- 
2). 11-7Pt-1-^f^y-iMBr (CH 
2)11 OH] • • • (1 1 1- 3) . 1 2-7n=E- 1 - Kf 
l3S-)b [Br (CH 2 )120H] • • -(III-4) . 4 
-tan'OzflUTlte-lb [4-C I PhCH 2 O 
H] • • • CI 1 1 — 5 ) . 4-<7PP^x^^;U7 7 ;bP- 
jl/ [4-C I PhCH2 CH2 OH] • • • (III- 
6) . 4-^P^E^x^^;b7 7 ;l/P- J /U [4-BrPh 
CH2 CH2 OH] • • • (III-7) . 



(9) 



m$ 2000-82506 



[0025} 3-<7nay~'j> [3-c I p h n h 2] 

• • • (1 1 1- 8) , >;> [4-C I P h 

NH2] • • • (111-9) , 3-Zfa=Ey—'J> [3-B 
r P h N H 2] " • -(111-10) , 4-y'a=ET-'J> 

[4-BrPhNH2]- ■ • (III - 1 1) , A-VUU 
s<> s Jl\>T£> [4-C I PhCH2 NH2] • • • (IN 
-12), fcifjb^tfS.ti^o fcfc, CtlS<05£«*>» 

rp hj l±7x-;l/»^a-Tc C*iSt*, 

[0026] cne^?t., S(Stt» »fiE*n%fb^ 

"R»It<l!>*j£1!fc. ««tt3ftK«F©jSrt», T8B5S (IV) T 
««tl«AiU#VWS1bM XI*. T1SSC (V) T-a 

Y4 -r1 -COY5 (IV) 

iU tulBit (IV) Y4 li, /\p^>H^ 

WTt.J:t\ Ri 14, ffiflXii^nnoi&lfi&Kflak 

Y4 -r1 -NCO (V) 

fflU HufBxt (V) Y4 (4, /\ay>S?«8r. 
Ri 14, iafaxi4*ia?[]<7), MSttttfbfcSfe 5f§fis 
«fc*ji«xu:iiji5a«*aTo 

[0 0 2 7] -feiSi{b£%- 
MIB&Xfc£*& LT14, MIBxC ( I ) , (II) Stf(l 
II) ©^rftfrT**ft3ft£%fcKJSLT*ttilS£* 
BfiEUf5t<DTfetllf <fc<. TfBlt (VI) , (VII) , 
(VIII), (IX), (X) , (XI) , (XII) »tf(XIII)©L> 

[0 0 2 8] it (VI) 
Hbl 7] 

R 4 R 4 




(VI) 



[0 0 2 9] MIBit (VI) «f, R4 , r5 &tfR6 14, 

/\py>»?» -no 2 , -oh, mt&zti 
T^T*>&^mmmi ~i o^as^^bTk^s, xi4 
SiSs^nT^Ttxfct^^^bTk^s^gL, erne 

R7 14, *JRK?Xl4«llStt 1 ~ 1 O<JMBftMJi0Mk*JI5 
S^*fo Z1 14, TfcSSHi?, -NH 2 , -NHR8 , 
-OHXIi-COOH^Ito R8 It. BS^nT^T 

t*^«*ai~4©8Si»fliaMb****a-r. mi*, 
1, 2, 3xt44=&a-r„ m*, 0, ixi42£€tr, 

[0030] iC(VII) 

Hbi 8] 




[003 1] buIBjC(VII) R11, Rl2&tfRl3 

7k^?, /\py>j^?, -N02 , -oh, m& 

*txT^TtJ:t^*ai ~1 OWfliflS^fbTkm*, 
Xl*S^*tlTt^Tt,<fel^#^<b7X*S*SL, ZL 

l\ R14»I>- Rl5ii N 7K*^, BSHJr+lTl^Tt <fcU 

mttizmmm ~i otDflgasss^bTk^s^afo z 

2 It, tK^IS^, -NH 2 , -NHR17, -OHX14- 

1 ~4<DmMmmit7mm*m? 0 xW4, *t-r*:x£ 

at. mti, 1Xti2^a-r o nit 0, 1XI42=£S 

■To <au r14, Ri5Rt>; R^a&Tym^^com 

T'&ZtZ. Z2 14, -NH 2 , -NHR16, -OHX 
ti-COOH^SL, nli, 1Xl4 2=£S-r o 

[0 0 3 2] iC (V 1 1 1 ) 

Mbl 9] 




m 



[0 0 3 3] fij|3iC(VIII)cf, M2 It. F e, RuXl4 
OsfflI?*8t. X2 li, /\py>Jg^, -OH, - 
C NXli-S C N^^To R21~R24(i v TkS)^?, /\ 
□ y>IS-?, -NO2, -COOH, -OH, — N 
H 2 , -NHR25, 0©fllBfifflia<b*S 

a, m^tiT^T'b^i^mmmitymm. xi4, m 

U I6-3l^T i t) I t<, 6 s O, R21~R24a)/>^< i 
t— Ol4, -COOH, -OH, -NH2, -NHR25 

x»eu^us6^6a»?*n*io*sr. r 25 «, b 
ig, xi*^#)Kgg^b7K^s^a-ro 

[0034] iC(IX) 
Ut2 0] 



(10) 



JEM 2 000-82506 



pj 6 R 3S 




(DO 



[0035] tij§Sit(IX)*, M3 fcfc, Fe, RuXliO 
s(DJS?*a-r„ X3 li, /\Df>^ -SO4 v - 
CIO4, -OH. -CNXli-SCN^^-Tc nli, 

R 48 



0. 1Xli2^«"To R31~R36li % 7k«M?s /\P^' 
-NO2. -COOH, -OH, -NH2, - 
NHR37, %.mm 1 ~ 1 OOflBB&ttKfkftXtt* 5?§ffi, 

UTSonctUU m^oT^Ttcfe<. fro, R31 
~R36co^%< .tt— Oti, -COOH, -OH. — N 
H 2 , -N H R37xtefcfij v%gfrSjHK**l5 1 o£ 
ST. R37&, SS**tlT^Tt»«i:t^lSSk1~40Jii 

iiassSHbTjcsRS, xttsssfcaMb******-., 

[0036] it (X) 

Hb2 1 ] 




(X) 



[0 0 3 7] fjiesC (X) M4 li, Fe, RuXli 

oscom^mr. R4i~R5ni % TksRK^ /\py> 

Jg?, -NO2 x -COOH, -OH, -NH2, — N 
HR52, B5^U1~1 0©IiBfiffljB5<t*^Ss 

T-fcoTtJa^U g&oT^TtJ:<, fro, R41~ 
R51<7)'J>& <<>;*,— Oli, -COOH, -OH. -NH 

2 x — n h R52xtit o u vimfremmztiz i o^a 

[0 0 3 8] it (XI) 
Hb2 2] 

If), 




(xi) 



[0 0 3 9] MIBit (XI) f>, M5 H2 . Mg, T 
i O, VO, Mn, Fe, Co. Ni, Cu, Zn, G 
a OH, G a C I , InCU Xte, SnO^IT. R 
61~r64(j x Tkasn?-, nnfyg?, -NO2, -C 

OOH, -OH, -NH2, -NHR65, mMWL 1 ~ 1 

?$?TtJ:^U S5cT^n.t<, fro, R61~ 
R64<jy>J&< .ht,— oli. -COOH, -OH, -NH 
2 XI*- N H RttfrZmiR-ZtlZ 1 O^STo R^t. 

m.&ztiT^T*>£^Pimm ~4 ©flgtesiMb*^ 

S. 3?Ji^§]&EsMb7k^S:&aTo k, I, mMn 
li. 1 57.1*2 

[0 0 4 0] it(XI I) 

Mb 2 3] 



IXU) 




(11) 



<&ffi 2000-82506 



[0 04 1] SijiBit(XII) m6 It. H 2 . Mg. Z 
ru Ni« Co. C u Xli P d ^STo R71~R78i£ % 
i^mW^. /\py>I?, tKO+yi> S^^+IT^ 
Tti^K^I ~4(D7';l/=l + ->S. SJSS-tlTUT 

fcjaHMIstti ~1 o<oflil»^^b7k^S. xiifiia* 
ftT^T&^nwwimitTkmmzm-?* ai ~a 

fro;:ti6a)'>%< <bt>— oli. -NH 2 
-NHR79, -OHXli-COOHTS^^nfc^x- 

[0042] iC(XIII) 
Hb2 4] 

Q. jr^\ /z=z\ ,0 




If - A s 



IX III) 



[0043] SijlBiC(XIII)^ A5 tf, -NH 2 -NH 
R81, -OH. - COO HgL< lifcf'J ^;l/ST*BJft* 

tifc^Bs^-tbTk^gg l < mmmixikTkmm. mt 
un ~4£Dsgss^<b7j<^s, xi*^#te^{b7k^s^ 

St. 



[0 0 4 4] MiBxt (VI) -pftStlSfb^fctLTtt, 
«Tlc3%rfk** (VI— 1 ~3 1 ) t\ MiBxt (VI I) ~U 

m^ti^it^tLTit. j-xTic^-rib^ (vii -1 
~i 2) *\ mExZiywoT-min^it^mtLTit. 
vcFtemtit&k (viii— i — i 3) ti\ SulBitdx)-?- 
msn^t^tLTit. uLTizmnt^m (ix- 1 ~ 

11) ft\ t&IBSC (X) T^tlSfb^tLTtt. « 

Tic^rit^* (x-i~4) 3b\ tuias (xi) T-i* 
n^b^tLTii. etTicsvrfls^tt (xi — i — i 

5) ii\ huESC(XII) 7**n*fl;£!»i LTtt. KT 
tCiSTflS^ft (XII -1-6) jb\ BulBiC(XIII)Ta^ 
ftZik^VntLTlt. JCCFfcSTffc^*! (XIII- 1~1 

9) jb\ tn^w&mizmfztiZo znsi*. imm 

[0045] s; (VI) 

[<b2 5] 

R 4 R 4 

HO v A ^ 0. 1 ^.0 



(VI) 




[0 0 4 6] 

mi] 







R 5 


R 6 


R 7 


V 


Vl-1 


H 


H 


H 


H 


H 


Vl-2 


H 


Br 


H 


H 


H 


VI-3 


Br 


NO, 


H 


H 


H 


VI-4 


Br 


Br 


H 


H 


H 


VI-5 


\ 


1 


H 


H 


H I 


VI-6 


Br 


Br 


3\ 4'. 5', 6*- 

ci. 


H 




VI-7 


1 


1 


ci 4 


H 




VI-8 


H 


H 


H 


H 


4" - COOH 


VI-9 


H 


H 


H 


H 


5' - COOH 


VMO 


Br 


Br 


H 


H 


4' - COOH 


VI-11 


Br 


Br 


H 


H 


5' - COOH 


Vl-12 


1 


1 


H 


H 


4' -COOH 


VI-13 


t 


1 


H 


K 


5' - COOH 


V>I4 


H 


H 


4' -NO, 


H 


H 1 


Vl-15 


H 


H 


5' -NO, 


H 


H 


Vl-1 6 


Br 


Br 


4' - NO, 


H 


H 


Vl-1 7 


Br 


Br 


5' - NO, 


H 


H | 


VI-18 


1 


1 


4' - NO, 


H 


H 


VI -19 


1 


1 


5* - NO, 


K 


H 


VI-20 


H 


H 


H 


H 


4' - NH, 



[0 04 7] 



[312] 



(12) 



ftffl 2000-82506 



ICnTO WO. 




D5 
K 


K 


K 


L 


VI-21 


H 


H 


H 


H 


s'-nh, ; 


VI-22 


Br 


Br 


H 


H 


4'-NH, 


VI-23 


Br 


Br 


H 


H 


5'-NH, 


VI-24 


1 


1 


H 


H 


4' - NH, | 


VI-25 


1 


1 


H 


H 


S'-NH, 1 


VI-26 


H 


H 


H 


H 


4' - OH 


VI-27 


H 


H 


H 


H 


5* -OH 


Vl-28 


Br 


Br 


H 


H 


4' - OH 


VI-29 


Br 


Br 


H 


H 


5' -OH 


VI-30 


! 1 


1 


H 


H 


4' -OH 


VI-31 


1 


1 


H 


H 


5' -OH 



[0048] SC(VII) 
Hfc2 6] 



R'^N 



[0049] 
»3] 




NR 14 R 15 X' 



(VB) 



No. 


R 11 


R» 


R ,J 


R M 


R 15 


R 11 


2' 


x'- 


VB-1 


H 


H I 


H 


H 


H 


H 


K 


Cl " 


vn-2 


H 


H 


H 


CH, 


H 


H 


K 


CI0 4 - 


Vl-3 


H 


H 


H 


CH, 


CH, 


H 


H 


cio 4 - 


VI-4 


H 


H 


H 




CA 


H 


H 


ci - 


YI-5 


H 


CH, 


H 


CA 


K 


H 


H 


C10«" 


M-6 


H 


H 


H 


H 


H 


CH, 


H 


ct * 


VI-7 


H 


H 


H 


C,H 5 


H 




H 


ci - 


YI-8 


H 


CH, 


H 




H 


C,H 5 


K 


c\o 4 - 


yi -g 


H 


H 


H 






H 


4'-C00H 


ci - 


vn-io 


H 


H 


H 


CA 


CA 


H 


5'-CC0H 


ci - 


YD-11 


H 


H 


H 


CiH, 


CA 


H 


4 1 - NH, 


CI 


vn-12 


H 


H 


H 


C,H 8 


CA 


H 


5' - HH f 


ci - 



[0 0 5 0] it(VIII) 
Ut27] 



(V3D) 



[00 5 1] 
[SI4] 



»BB2 000-82506 



No. 


R 2 \ R* 4 


R". R" 






vhh 


4' -COOH 


4- COOH 


Fe 


CI 


mh-2 


4* -COOH 


4- COOH 


Fe 


OH 


VE-3 


4' -COOH 


4- COOH 


Ru 


CI 


W-4 


| 5'-CO0H 


5- COOH 


Ru 


Br 


Vffi-5 


4' -COOH 


4- COOH 


Ru 


OH j 


vni-6 


4* -COOH 


4- COOH 


Ru 


CN 


Vffi-7 


4' -COOH 


4- COOH 


Ru 


SCN 


Vffl-8 


4'-CH 3 


4- COOH 


Ru 


SCN 


\l-9 


K 


4- <4 n -C 5 H<N) 


Ru 


SCN 


MHO 


4'- (4' -CAN] 


4- (4 w -C 5 H i Nl 


Ru 


SCN 


VE-12 


4* -COOH 


4- COOH 


Os 


CI 


VDH3 


4' - COOH 


4- COOH 


Os 


SCN 



[0 0 5 2] it(IX) [0 0 5 3] 

Hb2 8] [*5] 




fb0 

m 

Na 


R" 


R M 


R» 




R* 




V? 




DM 


4- COOH 


4' - COOH 


H 


H 


H 


H 


Fe 


CI, 


DC-2 


4- COOH 


4' - COOH 


4-COOH 


4' -COOH 


H 


H 


Fe 


ci f 


IX-3 


3- COOH 


3' - COOH 


3- COOH 


3 - COOH 


3- COOH 


3' - COOH 


Ru 


ci« 


K-4 


4- COOH 


4' - COOH 


4-COOH 


4 - COOH 


4-COOH 


4' - COOH 


Ru 


<cio;, 


K-5 


4-COOH 


4' -COOH 


H 


H 


H 


H 


Ru 


ci, 


K-6 


4- COOH 


4-COOH 


4-COOH 


4" - COOH 


H 


H 


Ru 


so. 


K-7 


4- COOH 


4' -COOH 


4-CH, 


4'-CH, 


4-CH, 


4'-CH, 


Ru 


ci, 


oc-a 


4- COOH 


4'-C00H 


4- COOH 


4' - COOH 


4-CH, 


4*-CH, 


Ru 


(cio;, 


K-9 


4- (4--C,H/0 


4- <4--CsH 4 M) 


K 


H 


H 


H 


Ru 


CI, 


K-1Q 


4-COOH 


4- COOH 


H 


H 


H 


H 


Os 


ci, 


K-11 


4- COOH 


4-COOH 


4-COOH 


4'- COOH 


4-COOH 


4* - COOH 


Os 


ci, 



[0 0 5 4] it (X) 



Hb2 9] 



(14) 



ftffi 2000-82506 



R* R* 




[0 0 5 5] S6] 



No. 


R", R" 


R« R 43 


R 45 , R 41 . R H 


R 4 *, R 47 , R 50 , R 5 * 




X-1 


4- COOH 


4' - COOH 


H 


H 


Ru 


X-2 


4- COOH 


4' - COOH 


4~ CH, 


4'-CH 3 


Ru 


X-3 


4- COOH 


4' -COOH 


4- COOH 


4 r -C00H 


Ru 


X-4 


4- (4 ,, -C s H i N) 


4'- €4"-C B IUU 


H 


H 


Ru 



4--CH.H : HQ 



[0 0 5 6] 5C (XI) [0 0 5 7] 

[<b3 0] K7] 



(15) 



#H 2000-82506 



Ho. 


R 11 


R« 


R 53 


R w 


M 3 


X 1 -1 


4- NH, 


4'-NHj 


4"- NH, 


4"'-NH, 


H, 


X 1 -2 


4- NKj 


4'-NHj 


4"- NH, 


4"'-NH, 


Fc 


X 1 -3 


4- NH, 


4'-NHj 


4"- NHi 


4 r " - NHi 


Co 


X 1 -4 


4- NH, 


4'-NH, 


4"-NH, 


4 rr, -NH, 


Ni 


X 1 -5 


4-NH, 


4'-NH, 


4"-MH 2 


4" , -NH t 


Cu 


X 1 -6 


4- NH, 


4'-NH, 


4"- NH, 


4"-NH, 


VO 


X 1 -7 


4-C00H 


4' - COOH 


4"- COOH 


4'" - COOH 


Hz 


X 1 B 


4- COOH 


4" - COOH 


4 rt - COOH 


J r» » A AAI • 

4 -COOH 


Fe 


X 1-9 


4-C00H 


4' - COOH 


4"- COOH 


4"' -COOH 


Co 


X 1 - 
10 


4- COOH 


4' -COOH 


4"- COOH 


4" -COOH 


Ni 


X 1 - 

11 


4- COOH 


4' - COOH 


4"- COOH 


4*" -COOH 


VO 


X I - 
12 


4- COOH 


4* -COOH 


4"- COOH 


4- -COOH 


TiO 


X I - 
13 


4- COOH 


4' - COOH 


4"- COOH 


4"* -COOH 


GaOH 


X 1 - 
14 


3.4- (COOHI, 


3'. A'- (COOH), 


3". 4"- (COOH) 2 


J"*. 4"- (COOH), 


Co 


X 1 - 
15 


3. 4- (COOH) , 


3'. 4'- CCOOH) r 


3". 4"- (COOH) , 


3'*'. 4"'- (COOH), 


Cu 



[0 0 5 8] 5t(XII) [0 0 5 9] 

Mb3 1] [£8] 




(X ID 



No. 


R 71 ~R" 


A,~A 4 


M 4 


XII-1 


H 




H, 


X 11-2 


H 


-0-COOH 


Cu 


XII -3 


H 




Co 


XII -4 


H 




Ni i 


XII -5 


H 




Hz 


X II -6 


H 


-a 





[0060] iC(XIII) 
Mb 3 2] 



(16) 



&m2 000-82506 



A 5 -N 




(XIII) 



[00 6 1] 
[«9] 





A 1 


XIII-1 


-CHj-COOH 


xiii -2 : 


-1CH,),- COOH 


X III -3 


- fH-COOH 
CH, 


XUI-4 




XIII -5 


- CHi-<^)-COCH 


XIII -6 


-(CH^-NH, 


xm-7 


-fCH,! s -NH, 


xm -a 


-ICH,).-NH, 


XIII -9 


" CHP „- NH, 


X 111-10 




XIII-11 


NH, 


X 111-12 





[0062] (ft¥9tt«S<Z>flsaiD fuf B¥s«*<Dgtt 
±tc. S/S-r^BuiHiC ( I ) . (ID 

I) ©c^*ifrT«**i*te^toa)'>*< <tt 1 Sicj; 

(i) » (id stf(in) ©^rti*7S*h*<bd*h 

[0 0 6 3] tuiBiC (I) . (II) XIHIII) <D^rn 

tt«S0;£tt«<!:, S5IBSC ( I ) s (II) Stf(lll) © 
0Y2 . -NCOXli-Y3 (Dfx.fclC<kZ>1t'?&-& 

it (i) , (id st; (i 1 1) ©L^fn^gjn^ib^ 
ttiaicfc^ib^Rag^^^-n^o * 

«t. «Eft^i»»«*l»<*»a:»?*i«»**tl*. 
[0 0 6 4] huISiC ( I ) , (II) Rtfdll) Ocm 

c#jfB(i& < > a wtcjscTaaajR-r * c <t # , 

fljxtf, h/UX>, ^*+^£>3?CDgHb7.k 
^/l/&;§4S. v^PP*$>, 1, 1, 2-hU^PP 
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-taw,- oh 
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U»U 2gJ-X±^(#fflLTtck^„ 

[0 0 6 5] C*l60^Tt>s buIBiC (I) , (II) S 
Xf ( 1 1 1 ) ©C-rtifrTa* *i*ft£» <t ^tx S (*£J& L 

[0 0 6 6] SijlBiC (I) . (II) Sl?(lll) CDl^ftl 
3b^**ti^(be%cDK^«^ro;IS«*:LTli. ilfg 
1. 0X10"4~1. Omo I / I gfTS^ft 1. 
0X10-4-1. 0X1 0"2mo l/l!bW$U\ 

[0 0 6 7] BU§B¥^(*©S«a®©S14St, MIB5C 

( i ) n (id swim (D^mfr-emsnzitsvD 

Kfctt*M&ST&3, -COY2, -NCOXte-Y 
3 t. OSE5l*x ^SXliMfB^&CD^lXTCDSJtT- 

(**»**»^fllBilT«.J:L^ BufBSJS©Bu(t 
S5I3^^(*<7)S«lc, ^46s RMtUI. im 7*7X7 

[0068] mBib^mmm-tic mitmmmmts.^ 

1 WcJ:*fe*il*JKj«r *!«(*» (PJ*J£. tefeiSHb 
Jgjglcig^L/cSiS^ic. gj|3(b^qR«M^« 
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[oo6 9] tfiB<t¥mmmtfimmizm0!L&tiitmtt 

lc;I«*t!-*<!:. §5<b^qa«M£ttLTiiulS¥*i*<7)g 

[0 0 7 0] BiJIBiC (VI) ~(XIII)©tvrtlfrTS*tl 
SfeiR<b^»*»»r*jS«4: LTt*. MUX 

1. 1, 2-(- l J?POI^VfOD/\nf>^M T 7 

-trhv, -><7P^tf-y>#0)^h>^>§^ x^y- 
ik 1 -^sy-^w^up-^jt&s n, n-s>~ 

en*, cineiix iwansiLTt^u 2a 

[0 07 1] C*iS<B*T"t», HulBfe»b^lC^L+ 

x-^;t/&;gj£, □ □ * -S» >l?tf>/ \n *f 

N, N — ^;U*;I/Z*7' 5 F«©7* S K3R*«ft £tf 

[0 0 7 2] «E¥»*©»ttaffi'V©MEfeJISfb'&* 
[0 0 7 3] &fc\ mEWRtplCfiWSffiEfeJR^b^tt 

ttfzzzft. mummi ooaagu^u iisso. 

0 1~1iMHUI?*5. 

[0 0 7 4] J.X±©<l:5lcL^f^1a/t*^©^¥^ 
[0 0 7 5] (ftmg&lgg) *&ifl<D3Mt£&£iI ' 

[0 0 7 6] JtOUffi- 

W8T?fc»A ft!373ti>Pt|pimfii7'fe?)o Huie5«ffR)m®<t L 
Ttis ttafb^WKSeSftfcaTfcfttfltfcftiJIBttft 

[0 0 7 7] 



[0 0 7 8] 0fc«a**») *«Ki©««aift*a 
lis stMEa«RrDgi!:»tt*nfc— »©ma*«»n* 

[0 0 7 9] -®gM;gj$- 

>jm. mats wb&bum* mitit* cneoiMft 

1 fflm?4T«ffl LTtcfc^U 2«tt±*flfffl LTtxfc 
[0 080] (ftffigJUSJS) 3|c9S^0!>%«X«S11» 

00-6 5 0 n mtD;^M^CDmfe7 1 c. iSiKfiaiCtiltS 

*. r^<b. K 7 1 c¥^ft^aicfc^T7 , 6x^;l/^-6^ 
Sx^.;l/*'-lc^Jft*n«„ eicDi:3\ 3 0 0~4 o 0 
n m*3SO5fiJfi^COSI^I-3t0^ e-T, 400-650 

[0 08 1 ] *5gB^tct5^T«. MBt¥fMltffi 
L"»*C tlc«fe y, »b^^>««D*«lWb«l*ffll-PttfiJ 

75cll7 l c^07lcx^y|/^-^mMx^;U^-lc^-r^iI 
L.3b^t, fflt^B1tB7 l c^^*:Ca^cfct^T 
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[0 0 8 2] 

*mwit z. n e> (Dmmm e pgs*n^> t <d ?u.iz 
t\ 

[oo8 3] mmmi) 
-yt^mtmm<ofm- 

XlbY-J-Q Z/Wit- h7^V7o \d)l/2 5 m I 3E\ BH':i- 
>tK 1 5 0 m I i-SCBK 1 • 5 4 g (its : 1 . 3 8) 

* £ 8 o °cic^jg u naa? 8 

P-f K»«* 3 0 mm H g (DjJlEffT 3 0 "CTittlf 

tf4 0ml Lfc. Z. r> LTmc*b®L<D%Lte 

[0084] mtsmit^'S'yzjo-f k»j«*. 

T<E> I T0/«^XS«±lCXt o >=l- hj£7'P~r-r 
5 0 0°CT-1 BtP^^mL/co croi8ff«3!sMl* 

[0 0 8 5] MIB^b^^V^aSti^fiK^+l/i: I TO 
/#^Xgtt£. n-^+^^AVtEaWkaJIEtOS 

«*«tb4 : 1) ic % 4- (^nt^f/b) 
i ;ymd'JK -4 8T«*ti«{b^*) 

JBLfcjffiS (SS : 1 x 1 0"3mo I / I ) 2B# 

ma* Lfe8t n —v^-y^* t 7 -* h >-?-i-#ic 

8oic?3o^nin)Ru wBaBMb^^vttflw© 
affiK. 4- On^^i/) ^V^o'JK (it 
IB I -4 8T'§?n^W lc«fc*fbSa"R»HB*»fiE 

[0 0 8 6] B»b^iRSei(DSS$. X«y6«?»3ttS 
a (VG*t«K ESCALAB-220 i) ^fflUTS 
iSLfco X3&ft^ttftgSK<fc£IiJ£«3il£l]2 IC^ 

[0 0 8 7] MgBfb¥«»Ktf3tiiiterej«**ifc 
I TO/tf5XItt5, t:'X (2, 2-tftfU-^>- 
4, 4' -v^l/JjOK) )\z=r-^U (II) Vtt-ST 
1— h (MKVIII-7-p*3'n*fl;*&) <S>-»^/l/* 
JILT'S K»» (S® : 5 x i o-4mo I / I ) [c»3t 
U 2 4Pm 9 0°CTKJ53-tffc„ T'-fcrhV 
atfx*/-;UT+»lc3fe»U 3 o«Ma«n£NI«« 
fee t«««, Buia<b^l!R*)S±tC. fx (2, 2- e 
4. 4' — ^AjUdOW yl/^-^A (II) 



9 J?*i/71— h (SufBVIII-7T*g*n*<k^W (c 

[0088] m&mmomm*. xt&ytn^imgiw. 

(VG?m ESCALAB-220 i) *flH/>T«S 

Lrctzz. msiz^m^iCs ex (2. 2-eey 

•Jy-A, 4' -v>*;l/#>&) hT-^U (II) 
h (BUlBVIII-7Ta*n^fb^!f!!!l) 

sm«fcu. ex (2, 2-eeuy>-4, 4' 

iU#VM) (II) *J=f-**/7-f- h (MIBVI 

M-7?S*tl*{fc£*) 4- (X'Q^E*?- 

7U) 'O^-fjU^P'J K (buIB I -4 
48) $»*ftLTii«lBIMb**>*TO±fc@J£*ftT 

[0 0 8 9] ^<D&. J-X±lC<fcy}#/ct<7>£ffll\ 
IHb^>»«JitfffJj#*tlT^&<^ I TOJfgW*<7>± 
(C 'J - K« 7 L, StgSasgPSO" 'J - KIR 7 

««*ff»Lfc. H6lcsr3tt¥W#Wi1 li> «^X 

s«2±ic. i t oi3, mtr z>nmm 4. sif, 

4- (^P*^^;U) ^^iWP'JK (buIBI-4 

8T«**i*fb*H) iccfc^fb^qssps, ex (2. 

2-ee i Jv > >-4. 4' -v>'*JJl/*'>&) jI/^-^/a 
(II) Vtti/T-t— V (BulBVIII-7T^S-n*fb^ 
tt) ICcfe^fe^e^iKDIIilCffiSLT^U, 
a^HO^Stf'J - KIS8 iiWSiigPliglgg'J 7 t L 

[0 0 9 0] -3Wt£&&B<Df¥£i- 
B 7 lcg«r <fe 5 tc. ±IBcD<fc 5 (cfF^ Lfc%¥*{*«« 
1 <t. «lRimei9<i:LT]MtRLrce#^a<!:. 

•fe;H 34>dD««HI»}Kl 1 ic-;i>su #^©«a*. 

SRfSt LT U - K« 8 «fflt^T#x>-> 3 X* •> h 
1 2lrJg^LT, itt«a»««*ft«Lfc. tulBSfSS 
i iLTli, o. iMWW-h'j'JVo. 02 
M3^^b*yr>i*7j<j§>S^ffl^fco &*0)W®iz 
»*'J- K»8*i«»R*nTte»J» iilt^Jtglc?§:oTt> 
y-K«8»*» ^^xertlciRStftiTf*. $ 

p ^ yi/^^ii® piHg^^ii? nrc^o j-x±ic«fcyjt 

[0 09 1 ] -3tt«£»fiJS- 

t*WM<Dm&i$mft&mnm\zti lt o v ic^^. i -5 ^ 

«}tLTefe7t (5 0 OWCO^-tryv^V^ BUS 4 0 
00 I ux) nrrKDiPfeft (1 mW/c 

m2 ) CMGj^VtWaoKflJlURttL^:. C1<DB§ 
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[0092] (gffiffl 2 ) SlfiStfJ 1 iCfct^T. ex 
(2, 2-bfbf'jy>-4. 4' -yftjUtfVK) Jl/5 1 
(II) h (BijlBVIII-7TS*tl 

^fb&lfc) £\ 4-A;l/tf*->-2' . 4' . 5' . 

7' — ? h53- KX^U-tr-fV (M§BVI-8Tft? 

**Wt«» 3tt««»««***l^'*lf^«U ft«Sfc 
£S1 OlC^Lfc, 

[0093] ohem 3 ) mmm 1 kj>^-?\ ex 

(2. 2-trtf'Jv f >-4. 4' 
= (II) -J=f-*-/7-)— h (Mi3VIII-7T-S**l 
*fb£tt) P-?=V6G (MIBVII -7T«*n 
«1bfttt) fctt*fc*H*, HS6#>J1 tPMHcLT, ft* 

JS*4 i*T3fe«3lM>a!lJ£*ff o fee *©WffilSa* 

§1 OlC^Lfco 
[0 0 9 4] (|igS£flj4) 1 lEfiL^T* ex 

(2, 2-t'truy>-4, 4' -5>*WU#>K) /1/7 1 
(II) -stt-zT-i— V (tuIBVIII-7Ta?n 

«<b#*) t"X (2. 2' -fcft^'JvV-) (2. 

2' -tftf'J5»-4. 4' 

A (II) i^P'JK (MEIX-5-pa*ti*<b$!ft) lc 
ftxfcttli. Hffi^JI tlUfil^LT. ft 

[0 0 9 5] (^SSCT5) §|J5S#J1 (Cfcl/>T* ex 
(2. 2-tftfU->">-4, 4' -5?*iU#>K) /Ut 1 
(II) ~/=f-*-/T1— h (BuIBVIII-7T'a*tl 
«<fc^«B) huIBX-1 Ta^^tl^^^^h^ 
(n-^;l/) T'V^E-^A^lC^fc^li, ^)5S^J1 
<!:|5l«lcLT. ft¥S9{*«l& 3flM8ft»tt&**l* , :h. 
U ft^£J£KlS££ tfTMtatOMHjeSiro 

[0096] mmm e ) mmm 1 ex 

(2, 2-tf 4' -5?*IU#>M) ^t 1 

— do -y'^^-iyyi-- h (fijiBviii-7TaTrn 
*<b^tt) *s {^^"ptjt^^y^ni/T-i- h) 
x-y>r;t/ (II) (SuIBXI-1 OTSJn^^W Ktt 

[0097] (usscy 7 ) mmm 1 leaser ex 

(2. 2-btfUy>-4, 4' -v^Utf>i&) Jl/7 1 
-OU (II) ->***->7:>— h (SuIBVIII-7Ta*n 
Sfb^fcl) «\ meso-^l/Xf U>-4. 4' . 4" , 



4-" (buIbxi i - 1 Tm^nzits 

m izKxtcmt. nmmi tmmzLT. x^mwm 

U*tfTft^<D3W5££?Tofi:. l:<OMl£&¥k*m. 1 0 

[0 0 9 8] (HSS0IJ8) HBgflJ 1 Kfcl^T* 
(2, 2-fcfeu-^>-4. 4' — >"A;U/1?>ll) ;l/^ 
(II) *Jtt s s7-t— V (ijlBVIII-7T-S*tl 
=bit^m (4, 4' , 4" . 4"'-f h^b'ijy 

;U) -meso-dOUX-f U > (buIBXII -6T*§*ti5<k 
lct**.fc:*H** H]5Se>J1 «t(^l«llcLT> ft¥§f<* 

0 (C^Lfco 

[0099] (uss^j 9 ) mmm 1 ^cfct^T^ ex 

(2, 2-ee'Ji>>-4, 4' ;l/^ 
(II) s Jtt s s71—V (iulBVIII-7TS*n 
ZibSVl)) *s N, N' -ex (2' -ftVl/^+i/X^ 
)b) -3, 4, 9, 1 0 --^U b>- 1 , 8-rh7* 
j|/#>ivV;K (Mf3XIII-2T : S*^fb-&*!!l) <D 
h5 (n-X'^yl/) T'Vt-'^A^lc^fcmis H 

[oioo] mmmt o) uss^j 1 ic*5^t. 4- 

(X'P^y^/U) '(V'/'fil/^P'JK (tulBI-4 8T- 
St>*til.{b-&%) -<v>'7 , >^2-^aax^;u 

(SuEii-1 T«t>*ft*<bd*) ex (2, 2- 
eeu^v-4, 4' ^x-^a (i 

I) -J^XisTi-- h- (BufBVIII-7X 5 a : b* ; h.^fb-a- 
*&)) n-^=>6G (lulBVii -7?ito*n^b 
ic^^fc^li. HS6ffiJ1 cb little LT3"c¥#<*« 

fc„ {-a>3HJg|SjR«S 1 0lcSL/c o 

[0101] (njg^j 1 1 ) mmm 1 tcas^T, 4 - 

D'Pi^f/H 'Ov-fyU^P'J K (tulB I -4 8T' 

«*3*n^fb^%)) ^y->7>i2-^ppifji/ 
(I98BM- 1 T»at)*ti*<k^») ic, ex (2, 2- 
eeu^v-4, 4' -v**;i//i?>^) /i/T 1 -^^ (i 

I) -»^->7 7 ^— h (iulBVI 1 1 - 7 T-afo3-*i*fb£ 

w n. n' -ex (6' -7sy^->w - 

3. 4, 9. 10-^UI/>-1, 8-rh73!j/l/*> 
M5?-r 5 K (tuIBXI 1 1 - 8 -eStoSftSfb^Itt n:^^. 

[0102] (j±^j 1 ) mmm 1 ^cfct^T^ 4 - c? 

□ ^^^/b) '<>v>'<yl/-5'P l J K (bUIB I -4 8T*S* 
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j©e»*ai oic^Lfc„ 

[0 10 3] OUS0I2) HKEfilJ 1 tCtJt>T. 4- (7 
P^f^l/) ^WWPU K (MIBI - 4 81'*? 

m&mi tmmcLT. x^mwnm. ftwm&mw*: 
*ti*tifmu u*-eT3fc«sw!>3B 



[0 10 4] UfcMM3) SBSffil mtJLTx 4- (7 
□ i^f;!/) ^>V>-OI/?P'J K (fjIBI - 4 

/Co 

[0 10 5] 
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[0 10 6] 

[ana©**] *&Bmz&zt. mMi&masifzm?3 

[U1] Bltt. ¥»*©»««iBlcfbgsi»*iH«BB8 
[IS 2] U2l*. *NSf*©S**«b LTCD I TO/#7X 

*Wa>SBlii:ra«i!r ftfctHt* * >«8W±fc» 4 - 
(7nt*^rt/) ^>W;b?P'J K^Jg^T*--t±fc^ 

[H4] B4». mt=f-zzsw.mm±.\zte-£iett4- 



X (2. 2-tftf >J5?>-4. 4' -i?*iI/<t?>lE) ;b 
x^i* (II) 9 Jtt*s?i— V (bu§BVIII-7T'S* 

us] H5»*» mmm Mzisiizx^mwmmomn 

[i6] H6ti, Slfi&flJ 1 fcfcl**3fc¥*tt*®0»rffi 

m7] mm. nt&mMcssitzft,'g.mtsi&&omv& 
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